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[1. TITLE] 

The manufacturing method 
treated steel sheet for Dl can 



of the surface- 
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[2. claim] 

(1 ) Degrease continuously, and carry out nickel 
plating of the sheet steel, and it carries out a 
continuous annealing. After carrying out a 
temper rolling in the dry state continuously and 
not degreasing or degreasing, an acid wash is 
not performed but the tin plating is performed 
immediately. 

The manufacturing method of the surface- 
treated steel sheet for Dl can characterized by 
the above-mentioned. 

(2) Continuously, degrease, and carry out 
nickel plating and carry out the continuous 
annealing of the sheet steel. After able to 
continue and carrying out a temper rolling in the 
state of a wet, it does not pickle by performing a 
degreasing and the tin plating is carried out 
immediately. 

The manufacturing method of the surface- 
treated steel sheet for Dl can characterized by 
the above-mentioned. 

(3) The manufacturing method of the surface- 
treated steel sheet for Dl can given in Claims 1 
or 2 from which the above-mentioned nickel 
plating forms a nickel on the steel-plate surface 
in the amount of adhesion of 0.01 - 0.5 g/m2 by 
the electroplating. C.cci - o c^f- A 

(4) The manufacturing method of one 
surface-treated steel sheet for Dl can of Claim 
1-3 which an above-mentioned continuous 
annealing performs in 600-900 degree C of 
annealing temperatures, and anneal time 10-90 
seconds in a reducing atmosphere. 
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(5) The manufacturing method of one surface- 
treated steel sheet for DI can of Claim 1-4 on 
which the sheet steel after an above-mentioned 
continuous annealing forms a nickel diffused 
layer with a thickness of 1 0-5000 angstroms by 
surface Ni concentration Ni/(Fe+Ni) (weight 
ratio) 0.02-0.50. 

(6) The manufacturing method of one 
surface-treated steel sheet for DI can of Claim 
1-5 from which the above-mentioned tin plating 
forms tin on the steel-plate surface in the 
amount of adhesion of 0.5 - 2.0 g/m2 by the 
electroplating. 
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[3. DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the manufacturing 
method of the surface-treated steel sheet for DI 
can excellent in DI workability and corrosion 
resistance for performing the dapple drawing 
and ironing to the electroplating tin plate, and 
manufacturing a jointless can (Drawn and 
ironing), i.e., DI can. 



[PRIOR ART] 

As a canning material, there are 2 kinds, the 
iron-type material like a tin plate and a tin free 
steel sheet, and an aluminium. 

The tin plate and the aluminium are currently 
used for DI can made objective of this invention. 

A tin plate is coated .two inner surface, after 
degreasing and performing a phosphate 
process further after DI process. 

If this coating is carried out once and can cost 
can be reduced, the economical effect is very 
large. 

On the one hand, amount of tin adhesion 2.8 
g/m2 (per one side) is currently used as a tin 
plate for DI can. 

However, request that this is decreased to 1.8 
g/m2s or 1 .0 g/m2s (per one side), and it will 
make a cheaper material is also strong. 
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Usually tin plate used for can bodies, such as 
a solder can and a welding can, forms a Fe-Sn 
alloy layer by the reflow after the tin plating. 
Furthermore a certain chromated treatment is 
performed and it is made. 

Since, it will become short the lifetime of the 
metallic mould for Dl process if the tin plate for 
Dl can has a Fe-Sn alloy layer to it, it is an 
average not to perform a reflow process. 

Moreover, the countermeasure which limits 
the surface amount of chromates few from the 
relationship of the lifetime of a metallic mould 
similarly, is also well-known at the unexamined 
Japanese patent No. 54-100944. 

It was effective in such a technique spreading 
the tin plate for Dl can. 

However, corrosion resistance was halfway 
made into the sacrifice. 



[PROBLEM ADDRESSED] 

When carrying out Dl process of the tin plate, 
metal tin is eliminated at the time of the drawing 
and ironing, a ferrite is exposed, and this part 
becomes the origin of a corrosion. 

This problem becomes very serious when it is 
going to decrease the amount of tin adhesion 
like especially recently. 

In order to improve corrosion resistance of 
this part, the phosphate process which is a pre- 
coating process considered that it became very 
important, and the present inventors examined 
repeatedly. 

A phosphate skin layer is preferably formed 
on a soluble high ferrite, and, subsequently, is 
formed on tin. 

However, since solubility of ferrite is too high, 
the phosphate skin layer formed on it has the 
big and rough crystal. 

The corrosion resistance after coating was 
not satisfactory. 

It becomes very serious when decreasing the 
amount of tin adhesion especially. 

Then, it investigated about the solubility of a 
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ferrite, and the relationship of a phosphate 
process skin layer. 

As method of improving corrosion resistance 
of . a tin plate, there are Japanese Patent 
Publication No. 57-35276 and Japanese Patent 
Publication No. 54-20940. 

In Japanese Patent Publication No. 57- 
35276, after coat-applying a nickel salt, an 
anneal is carried out, a Fe-Ni alloy layer (nickel 
diffused layer) is formed on the steel-plate 
surface, and the tin plating is given after a 
temper rolling. 

However, a reflow process is the 
manufacturing method of the tin plate not to 
perform. 

However, since a nickel diffuses into steel 
after reducing to a metal nickel by carrying out 
the anneal of the nickel salt by the reducing 
atmosphere, this method has a high nickel 
concentration on the surface of a steel plate. As 
a result, solubility becomes bad too much, and 
the generation rate of a chemical film is 
eliminated by the phosphate process after Dl 
process (coating surface treatment), and a 
difference is eliminated in respect of the surface 
of exposed iron, and tin coating. 

Only in the part without a tin coating, a 
corrosion becomes easy to happen by the 
exposed iron surface. 

As a result, corrosion resistance after coating 
is improved, not to mention was inferior to that 
which does not carry out a nickel diffusion 
process. 

In Japanese Patent Publication No. 54- 
20940, in order to carry out an anneal after 
carrying out nickel plating, the nickel 
concentration on the surface of a steel plate is 
low, and, as for alloying, tin-plating back seldom 
also happens in normal temperature. However, 
since the acid wash is happened also to the 
Example after the nickel diffusion process a 
certain passage, stain considered to originate in 
the un-uniform dissolution on the surface of a 
steel plate generate. 

If the amount of tin plating is carried out to 
more than 3.0 g/m2 or a reflow process is 
performed, this poor exterior will be eliminated. 
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former is economically 
in order to use many 



However, the 
disadvantageous 
expensive tin. 

When the reflow process was performed, 
there was a problem of having shortened life of 
die cast, at the time of Dl process. 

There is still no surface-treated steel sheet for 
Dl can which tin adhesion quantity 0.5 - 2.0 
g/m2 (per one side) also excelled in sufficient 
corrosion resistance which can omit coating of 
can inner surface once. 

This invention decreases the amount of tin 
adhesion more currently (2.0 g /m2 or less). 
And it aims at providing the manufacturing 
method of the surface-treated steel sheet for Dl 
can which can reduce the numbers of coats of 
inner surface once. 



[SOLUTION OF THE INVENTION] 

By the present inventor's doing an anneal after 
nickel plating, and carrying out the tin plating, 
without pickling, it discovered that the tin plate 
excellent in the corrosion resistance and Dl 
workability with the poor exterior like stain which 
are not was made, a detailed examination was 
added, and this invention was perfected. 
The gist of this invention is as follows. 

(1) In order to improve corrosion resistance 
after coating, the preferably precise chemical 
film was made to form by phosphate process by 
providing the nickel diffused layer with a nickel 
concentration low as a tin-plating foundation on 
the exposed iron part. 

(2) In order to carry out the thin tin plating to 
the steel plate which carried out the nickel 
diffusion process and to obtain a favourable 
exterior even without a reflow, the acid wash 
before the tin plating was omitted. 



(3) ^gfc&^BSLT (3) Since the favourable tin plating is made 
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even when it omits an acid wash, a degreasing, 
the nickel plating, an anneal, a temper rolling, 
and the tin plating were made to carrying out 
with the same line continuously. 

Namely, in order to attain the above objective 
according to this invention, It degreases 
continuously, and nickel plating of the sheet 
steel is carried out, and it carries out a 
continuous annealing. It pulls and a temper 
rolling is carried out in the continuation dry 
state, and it does not degrease, or immediately 
after degreasing, an acid wash is not performed 
but the tin plating is performed. 

The manufacturing method of the surface- 
treated steel sheet for Dl can characterized by 
the above-mentioned is provided. 

Moreover according to this invention, A 
degreasing, the nickel plating, and immediately 
after carrying out a continuous annealing, and 
pulling and carrying out a temper rolling in the 
state of a continuation wet, continuously, a 
degreasing is performed, and a sheet steel is 
not pickled and carries out the tin plating. 

The manufacturing method of the surface- 
treated steel sheet for Dl can characterized by 
the above-mentioned is provided. 

It is desirable that the above-mentioned 
nickel plating forms a nickel on the steel-plate 
surface in the amount of adhesion of 0.01 - 0.5 
g/m2 by the electroplating. 
^It^i^esirableSKSt^ 
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It is desirable that the sheet steel after an 
above-mentioned continuous annealing forms a 
nickel diffused layer with a thickness of 10-5000 
angstroms by surface Ni concentration 
Ni/(Fe+Ni) (weight ratio) 0.02-0.50, and. 

It is desirable that the above-mentioned tin 
plating forms tin on the steel-plate surface in the 
amount of adhesion of 0.5 - 2.0 g/m2 by the 
electroplating. 

This invention is demonstrated even in detail 
below. 
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The sheet steel used in this invention is a 

"' Since. the rolling oil has adhered so much, the 
steel plate which it coid-rolled is degreased 
before performing nickel plating. 

This degreasing is good at the usual 
electrolytic degreasing which combines and 
electrolyzes cathode electrolysis, anode 
electrolysis, or them in the alkaline-water 
solution containing a surfactant. 



tj 0. 01 ~0. 5g/ 
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It may pickle after a degreasing and before the 
nickel plating. Influence is not imparted in the 
quality of the product obtained by this invention. 

However, an acid wash is connected with an 
expansion of an installation, and since it is 
economically disadvantageous, a best policy 
omits. 

The amount of Ni adhesion is important for 
the nickel plating, and; as for it, it is desirable to 
limit to the range of 0.01 - 0.5 g/m2. 

If the amount of Ni adhesion is fewer than 
0.01 g/m2s, it will stop fulfilling a surface Ni 
concentration required after an anneal. 

As a result sufficient corrosion resistance is 
not obtained. 

Moreover, if there are many amounts of Ni 
adhesion from 0.5 g/m2s, the surface Ni 
concentration near where a surface Ni 
concentration becomes the maximum after an 
anneal the surface will exceed 50% by 
Ni/(Fe+Ni) (weight ratio). In order that a 
preferably precise phosphate skin layer may not 
form to an exposed iron part at the time of the 
phosphate process after DI process, only in the 
part without a tin coating, a corrosion becomes 
easy to happen by the exposed iron part. 

As expected sufficient corrosion resistance 
after coating is not obtained. 

When the amount of Ni adhesion is 0.01 - 0.5 
g/m2, the maximum of a surface Ni 
concentration does not exceed 50%. Therefore, 
a phosphate skin layer preferably forms from a 
tin coating part to an exposed iron part. And 
since it is precise to the same extent as a tin 



01/03/06 



9/27 



(C) DERWENT 



JP 3-090592-A 



DERWENT 
* 

THOMSON SCIEMTIFIC 



3l7C^#fflM^, 600 
~900°C, &&B$Fg! 10~90 &<D 

¥ ssatn k*t -e & 5 tut t- »± , 



coating part, the corrosion resistance after 
coating which was very excellent is shown. 

As;.for anneal 'conditionSi^|yis^deslrable.3to 
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anneal time J 

atmpsphere.containing hydrogen gas. 

The oxide film* which atmosphere formed 
before the anneal only by it being deoxidization 
property excluding hydrogen gas at the time of 
an anneal inhibits throwing power of the tin 
plating after a temper rolling. 

What is sufficient is just to be mixed gas of 
usual hydrogen and nitrogen as a reducing 
atmosphere. 

When, an annealing tem^ 
600^degree£~C f ;^or, : ,.when^:an i anneal I time^S^ 
shorter.than A 10 seconds, the nickel by which!th^5^ 
"plating .'does ; . not - diffuse^ 

sufncientj^n-steeiyin order that the maximum 
of the surface nickel concentration after an 
anneal may exceed 50%, the phosphate skin 
layer of an exposed iron part becomes 
inadequate. 

It is inferior to. the corrosion resistance after 
coating. 

t^e^ph^^ iron:p^f ■ 

becomes .big and . rough . 

"~ \i is inferior to the corrosion resistance after 
coating as expected. 

Especially a temper rolling is 0.5-60% of a 
usual range that what is sufficient is just not to 
limit and to determine a draft percentage 
depending on a desired material or a thickness. 

Although the dry temper rolling which does 
not need a rolling oil may be used when a draft 
percentage does not exceed a several percent, 
when a draft percentage exceeds a several 
percent, the wet temper rolling which uses a 
rolling oil is desirable. 

After a temper rolling, before performing the 
tin plating, a degreasing is performed suitably. 

However, an acid wash must not be 



01/03/06 10/27 (C) DERWENT 



JP 3-090592-A 



DERWENT 



TMOIVISOrsi SCIENTIFIC 



$Btt**M:0. 5-2. 0g/m2 

0. 5g/m2 cfc 

DljQX^T*#ftl\ 

2. 0g/m2 S:«;iTfci&Sf±<Z> 



performed. 

The degreasing is required, when it is a wet 
temper rolling, although a degreasing does not 
have the need specifically in the case of a dry 
temper rolling. 

Cathode electrolysis in the alkaline-water 
solution containing a usual surfactant, anode 
electrolysis, or electrolysis which mixed these is 
sufficient as this degreasing, and it does not 
need to be limited especially. 

The same plating preprocessing also differs 
from a degreasing. 

An acid wash must not be performed in this 
case. 

An acid wash causes the poor exterior of the 
stain considered to originate in un-uniform 
dissolution of a steel plate which carried out the 
nickel diffusion process. 

Since thin tin-plating back also remains, the. 
exterior of this stain is poor and it does not have 
a commericial value. 

Therefore, before the tin plating, it must not 
pickle by any means. 

In order to omit an acid wash, the tin plating 
needs to be quickly performed after a nickel 
diffusion process. 

When rust-proof oil is applied a coating and 
put after a nickel diffusion process, the 
favourable tin plating is not made even without 
an acid wash till about 30 minutes. 

However, in order to carry out a plating per 
coil, it is not realistic from the relationship of an 
object flow. 

Therefore, a nickel diffusion process, a 
temper rolling, and the tin plating must be 
continuously performed with the same line. 

The amount of tin adhesion has the desirable 
range of 0.5 - 2.0 g/m2. 

If the amount of tin adhesion is fewer than 0.5 
g/m2s, satisfactory Dl process will not be made. 

Even when the amount of tin adhesion 
exceeds 2.0 g/m2s, there is no problem on 
quality. 

However, it is economically disadvantageous 
to make many the amount of tin adhesion. 
Especially the tin-plating method does not 
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&ftt>fa\ Ztllt Fe-Sn 
&»tt|IHofcje>K, DlflPIfflO 

ci^c di iBT.m&m.<om<fa 



need to be limited and should just use the 
conventional tin-plating bath, for example, 
halogen bath, ferrostan bath, an alkaline-bath 
fluoroborate bath, etc. 

After the tin plating does not perform a reflow 
process. 

Since this of a Fe-Sn alloy layer is hard, it is 
based on shortening the lifetime of the metallic 
mould for DI process. 

If a chromated treatment is performed on the 
tin plating, since the lifetime of the metallic 
mould for DI process will be shortened like a 
reflow process, as for a chromated treatment, 
not carrying out is good. 

It is anxious about the growth of the stannic- 
acid-ized membrane at the time of storage by 
excluding a chromated treatment. 

However, in not performing a reflow process, 
since a stannic-acid-ized membrane becomes a 
saturation with small amount very, it does not 
have the worries. 

[Example] 

This invention is concretely demonstrated below 
based on an Example. 



tfcl, NiS04 • 7H20 240g 
/U NICI2 • 6H20 45g/U 
H3B03 30g/U pH4. 0, ffl. 

m. 5o°c x-mm & iiti 
vfcmm i5A/dm3, mmmm o. 

6 #©lt=7^ftot (Ni 

nmm. 0. 1g/m2) 

7ki5fc • tt-fbtcif 5ct£# 

m% do%H2, n&-25X: x m 
u N2), t&m 7oo°c, mm 30 

•f}-ii:*>(- N SnCI2 75g/l, 
NaF 25g/U KF • HF 50g/L 
NaCI 40g/U Sn2+ 36g/L 



[Example 1] 

After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water • 
it, Electric nickel plating for current-density 
15A/dm3, and electrolysis time 0.6 seconds 
(amount of Ni adhesion 0.1 g/m2) is performed, 
using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NICI2*6H20 45 g/l, 
H3B03 30 g/l, pH4.0, and the temperature of 50 
degree C. ^ 



LP 

^Og^egree^C^and time 30 seconds after wash 
in water * drying. The dry temper rolling of 1 % of 
draft percentages was carried out succeedingly. 

Then, a degreasing * acid wash is not 
performed. Immediately, the electric tin plating 
(amount of Sn adhesion 1.2 g/m2) for current- 
density 50A/dm2, and electrolysis time 0.4 
seconds is given, using a steel plate as a 
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Sn4+ 1g/U PH2. 7, SsflO 
mt LTm»fc^S 50A/dm2, 

m^^rffl o. 4 #^mm£g#>o 

# (Sn nmm. 1 . 2g/m2) £ 



cathode at SnCI2 75 g/l, NaF 25 g/l, KF*HF 50 
g/l, NaCI 40 g/l, Sn2+36 g/l, Sn4+1 g/l, PH2.7, 
additive 1 g/l, and the temperature of 65 degree 
C. It washed in water * dried and it used as the 
material. 



mmm2] 

Lfctg, NiS04 • 7H20 240g 
/U NiCI2 • 6H20- 45g/k 
H3BO330g/k pH4. 0, 

^it30A/dm2, mnmm 1- 2 

t^tt- y^/Ufeo# (Ni# 
if 1:0. 4g/m2) ^SSLX, tK 

n (10%H2, 0. 05%C02, 0. 
05%Co, trace CH4 

4o°c, m$KH2), tsssscc, 

tiff® 45 #T'*jlii&U 

t>-T\z.m.-h\Z. s SnCI2 75g/U 
NaF 25g/U KF • HF 50g/l, 
NaCI 40g/k Sn2+ 36g/U 
Sn4+ 1g/U' pH2. 7. 

ig/u as Q5°cx-mwL*mm 

t LttwM 50A/dm2, % 

nmm o. 4 #c7>h^j6o# 

(Sn nmm. 1 . 2g /m2) 



[Example 2] 

After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water 
it, Electric nickel plating for current-density 
30A/dm2, and electrolysis time 1.2 seconds 
(amount of Ni adhesion 0.4 g/m2) is performed, 
using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NiCI2*6H20 45 g/l, 
H3BO330 g/l, pH4.0, and the temperature of 50 
degree C. After wash in water * drying, An 
anneal is immediately carried out in a reducing 
atmosphere (10% H2, 0.05% C02, 0.05% Co, - 
40 degree C of dew points, trace CH4 
,mmainder N2), $^mmMMMM0M§a<&W> 



of draft percentages was carried out 
succeedingly. 

Then, it washes in water after an alkali 
electrolytic degreasing. It does not pickle. 
Immediately, the electric tin plating (amount of 
Sn adhesion 1.2 g/m2) for current-density 
50A/dm2, and electrolysis time 0.4 seconds is 
given, using a steel plate as a cathode at SnCI2 
75 g/l, NaF 25 g/l, KF*HF 50 g/l, NaCI 40 g/I, 
Sn2+36 g/l, Sn4+1 g/l, pH2.7, additive 1 g/l, and 
the temperature of 65 degree C. It washed in 
water * dried and it used as the material. 



Lfc^, NiS04 • 7H20 240g 
/U NiCI2 • 6H20 . 45g/U 
H3BO330g/L pH4. 0, ffiS 

5o o cx*mfo&mmt ins 



[Example 3] 

After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water 
it, Electric nickel plating for current-density 
30A/dm2, and electrolysis time 0.6 seconds 
(amount of Ni adhesion 0.2 g/m2) is performed, 
using a steel plate as a cathode at 
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&§?30A/dm2, W.ffi B*IHJ 0. 6 
#«=5"^/^c§ (Nitt 
MO. 2g/m2) ^i&LT, tK 

n (10%H2, ^,£-25°C, mu 
N2h rS^650°C, B#F^60#-e 

SnCI2 75g/k NaF 25g/k 
KF • HF 50g/U NaCI 40g 
/USn2 + 36g/USn4 + 1g 
/k pH2. 7, SSMJ 1g/U ?fi 

tfft&S 50A/dm2, HJWffl 0. 
4#<7)liMl^^ot (Sntt*» 
1. 2g/m2) £S&U 7Ki5fe • %L 



NiS04*7H20 240 g/l, NiCI2*6H20 45 g/l, 
H3BO330 g/l, pH4.0, and the temperature of 50 
degree C. After wash in water * drying, An 
anneal is immediately carried out in a reducing 
atmosphere (10% H2, -25 r .^egree^C_of dew 
points, remainder..N2), .]^||i^l)^iir(a^df^O> 
degree -G-.^and lime -60 *Seconds> The wet 
temper rolling of 1% of draft percentages was 
carried out succeedingly. 

Then, it washes in water after an alkali 
electrolytic degreasing. It does not pickle. 
Immediately, the electric tin plating (amount of 
Sn adhesion 1.2 g/m2) for current-density 
50A/dm2, and electrolysis time 0.4 seconds is 
given, using a steel plate as a cathode at SnCI2 
75 g/l, NaF 25 g/l, KF*HF 50 g/l, NaCI 40 g/l, 
Sn2+36 g/l, Sn4+1 g/l, pH2.7, additive 1 g/l, and 
the temperature of 65 degree C. It washed in 
water * dried and it used as the material. 



Lfc*sL NiS04 • 7H20 240g 
/U NiCI2 • 6H20 45g/U 
H3BO330g/L pH4. 0, 

&m i5A/dm2, mnmm o. 6 

fjxDH^C— -;/<7VU46o# (Ni -fa- 
Mo. 1g/m2) ^LT, tK 

n do%H2 > ^,£-25°c, m% 

N2h fa^700°C, B#Pb130#T' 

SnCI2 75g/U NaF 25g/k 
KF"- HF 50g/L NaCI 40g 
/USn2 + 36gXLSn4+ 1g 

/u pH2. 7, -mmig/K ?a 

50A/dm2, mfi?B#Ffl 0. 



[Example 4] 

After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water 
it, Electric nickel plating for current-density 
15A/dm2, and electrolysis time 0.6 seconds 
(amount of Ni adhesion 0.1 g/m2) is performed, 
using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NiCI2*6H20 45 g/l, 
H3BO330 g/l, pH4.0, and the temperature of 50 
degree C. After wash in water * drying, An 
anneal is immediately carried out in a reducing 
atmosphere (10% H2, -25 degree C of dew _ 
points, remainder N2), p^^^ljataf^^J^OGM^ 
,degrff ^^djame ^0 .se^n^Th^dly temper 
Veiling of 1% of "draft percentages was carried 
out succeedingly. 

Then, after an alkali electrolytic degreasing, It 
washes in water. It does not pickle. Immediately, 
the electric tin plating (amount of Sn adhesion 
1.8 g/m2) for current-density 50A/dm2, and 
electrolysis time 0.6 seconds is given, using a 
steel plate as a cathode at SnCI2 75 g/l, NaF 25 
g/l, KF*HF 50 g/l, NaCI 40 g/l, Sn2+36 g/l, 
Sn4+1 g/l, pH2.7, additive 1 g/l, and the 
temperature of 65 degree C. It washed in water 
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dried and it used as the material. 



mmms\ 

Lfc^ NiS04 • 7H20 240g 
/U NiCI2 • 6H20 45g/K 
H3BO330g/U pH4. 0, iBS 

5o°c-c$ng&f^£ urm^t 

M 30A/dm2, mftmffl 0. 9 
D>©tt=y^*ot (Ni H 
m&0. 3g/m2) ZMLX, tR 
m • [£^}'3l7ci4#[a 
ft (10%H2. 0. 05%Co2, 0. 
05% Co, trace CH4 
40°C, ?a)^800 o C, 
B#P^ 45 U 3l£|fc# 

term i5%cD->^-y MfE 

t>-T\Z.W.'h[Z > SnCI2 75g/U 
NaF 25g/U KF • HF 50g/k 
NaCI 40g/K Sn2+ 36g/l N 
Sn4+ 1g/U pH2. 7, ffiaM 
1g/U ffi£ 65t:-C«!«SrI9tffi 
t Ltll^I 25A/dm2 N V 

nmm o. 6 

(Sn 0. 6g/m2) £5£ 



[Example 5] 

After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water 
it, Electric nickel plating for current-density 
30A/dm2, and electrolysis time 0.9 seconds 
(amount of Ni adhesion 0.3 g/m2) is performed, 
using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NiCI2*6H20 45 g/l, 
H3BO330 g/l, pH4.0, and the temperature of 50 
degree C. After wash in water * drying, An 
anneal is immediately carried out in a reducing 
atmosphere (-40 dew points of 10% H2, 0.05% 
Co2, 0.05% Co and trace CH4 dewjDoints, 
remainder N2), Jhe;itemp~efature^of #00jdegreelp 
Jg^®&^^ wet "temper rolling 

of 15% of draft percentages was carried out 
succeedingly. 

Then, it washes in water after an alkali 
electrolytic degreasing. It does not pickle. 
Immediately, the electric tin plating (amount of 
Sn adhesion 0.6 g/m2) for current-density 
25A/dm2, and electrolysis time 0.6 seconds is 
given, using a steel plate as a cathode at SnCI2 
75 g/l, NaF 25 g/l, KF*HF 50 g/l, NaCI 40 g/l, 
Sn2+36 g/l, Sn4+1 g/l, pH2.7, additive 1 g/l, and 
the temperature of 65 degree C. It washed in 
water * dried and it used as the material. 



LfcSK NiS04 • 7H20 240g 
/U NiCI2 • 6H20 45g/U 
H3BO330g/k pH4. 0 X 

mm i5A/dm2, mnmm o. 

06^W«tt=!x-ir/i/i6o# (Ni 
ttmmo. 01g/m2) SriSL^ 



[Comparative Example 1] 

After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water 
it, Electric nickel plating for current-density 
15A/dm2, and electrolysis time 0.06 seconds 
(amount of Ni adhesion 0.01 g/m2) is 
performed, using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NiCI2*6H20 45 g/l, 
H3BO330 g/l, pH4.0, and the temperature of 50 
degree C. 

After wash in water * drying, An anneal is 
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mm. (10%H2, ®£-25°C, B 
& N2h ra>g 700°C, tifffl 30 

mm • &tfc*ftfr-f (c 

SnCI2 75g/U NaF 25g 
/k KF • HF 50g/k NaCI 40g 
/U Sn2-i- 36g/U Sn4+1g 
/U pH2. 7, j&MJIg/U 

ijft^S 50A/dm2, ®»B#W 0. 
4#WtIifeo# (Sntt^ft 
1. 28/m2) SrJfcU Tktfc • $£ 



[«?#J2] 

LfcSL NiS04 • 7H20 240g 
/U NiC12 • 6H20 45g/L 
H3B0330g/L pH4. 0, 

5o°cx-mmz:mmt ins 

£;Jt15A/dm2 x «a?B#K4. 2 
tOl^ny^feot (Nitt 
flO. 7g/m2) £J£LT, tK 
?5fe • tt&&. ut*>^3S5ctt#a 
*[ (10%H2, 8t£ -25*C, 
N2h ?a^700°C, Bfrffl 30 

i"UliK*>fc, SnCI2 75g/L 
NaF 25g/k KF • HF 50g/k 
NaCI 40g/k S02+ 36g/k 
Sn4 + 1g/U pH2. 7, WMM 

t LXMtt&g. 50A/dm2 N M 

nmm o. 4 s>©**r««>o£ 

(Sn #M 1. 2g/m2) 

fc 0 



immediately carried out in a reducing 
atmosphere (10% H2, -25 degree C of dew 
points, remainder N2), the temperature of 700 
degree C, and time 30 seconds. The dry temper 
rolling of 1% of draft percentages was carried 
out succeedingly. 

Then, a degreasing * acid wash is not 
performed. Immediately, the electric tin plating 
(amount of Sn adhesion 1.28/square meter) for 
current-density 50A/dm2, and electrolysis time 
0.4 seconds is given, using a steel plate as a 
cathode at SnCI2 75 g/l, NaF 25 g/l, KF*HF 50 
g/l, NaCI 40 g/l, Sn2+36 g/l. Sn4+1 g/l, pH2.7, 
additive 1 g/l, and the temperature of 65 degree 
C. It washed in water * dried and it used as the 
material. 

[Comparative Example 2] 

After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water 
it, Electric nickel plating for current-density 
15A/dm2, and electrolysis time 4.2 seconds 
(amount of Ni adhesion 0.7 g/m2) is performed, 
using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NiC12*6H20 45 g/l, 
H3B0330 g/l, pH4.0, and the temperature of 50 
degree C. After wash in water * drying, An 
anneal is immediately carried out in a reducing 
atmosphere (10% H2, -25 degree C of dew 
points, remainder N2), the temperature of 700 
degree C, and time 30 seconds. The dry temper 
rolling of 1% of draft percentages was carried 
out succeedingly. 

Then, a degreasing * acid wash is not 
performed. Immediately, the electric tin plating 
(amount of Sn adhesion 1 .2 g/m2) for current- 
density 50A/dm2, and electrolysis time 0.4 
seconds is given, using a steel plate as a 
cathode at SnCI2 75 g/l, NaF 25 g/l, KF*HF 50 
g/l, NaCI 40 g/l, S02+36 g/l, Sn4+1 g/l, pH2.7, 
additive 1 g/l, and the temperature of 65 degree 
C. It washed in water * dried and it used as the 
material. 



[itWJ3] 



[Comparative Example 3] 
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Ltcm, NJS04 • 7H20 240g 
/U NiCI2 • 6H20 45g/U 
H3BO330g/U pH4. 0, i£t 

£?^15A/dm2, 1W10. 6 
fj>tf>«5C=s/£vt'«>o # (Ni ft 
mmo. 1g/m2) &J&UT, 7k 
i5fe • at*>lcit'5ctt»H 
M (10%H2 > |fj6-25t, 
N2h 7^500°C, B$fH3 30 $JrC 
«£6U §l#^#ffiT^ 1%<D 

(C, SnC12 75g/U NaF 25g 
A KF • HF50g/U NaC1 40g 
/U Sn2-+- 36g/k Sn4 + 1g 
/U pH2. 7. mMJ 1g/U ?& 

Sft^S 50A/dm2, 0. 
4#(Dl^feo# (Sntt« 
1. 2g/m2) SrifcU Tkilfe • f£ 



After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water 
it, Electric nickel plating for current-density 
15A/dm2, and electrolysis time 0.6 seconds 
(amount of Ni adhesion 0.1 g/m2) is performed, 
using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NiCI2*6H20 45 g/l, 
H3BO330 g/l, pH4.0, and the temperature of 50 
degree C. After wash in water * drying, An 
anneal is immediately carried out in a reducing 
atmosphere (10% H2, -25 degree C of dew 
points, remainder N2), the temperature of 500 
degree C, and time 30 seconds. The dry temper 
rolling of 1 % of draft percentages was carried 
out succeedingly. 

Then, a degreasing * acid wash is not 
performed. Immediately, the electric tin plating 
(amount of Sn adhesion 1.2 g/m2) for current- 
density 50A/dm2, and electrolysis time 0.4 
seconds is given, using a steel plate as a 
cathode at SnC12 75 g/l, NaF 25 g/l, KF*HF50 
g/l, NaC1 40 g/l, Sn2+36 g/l, Sn4+1 g/l, pH2.7, 
additive 1 g/l, and the temperature of 65 degree 
C. It washed in water * dried and it used as the 
material. 



[WJ4] 

l.fz'&, NiS04 • 7H20 240g 
/U NiCI2 • 6H20 45g/U 
H3BO330g/U pH4. 0, ?SS 

g?^15A/dm2, 1W0. 6 

(Ni fa- 
it* 0. Tg/m2) 5:iU, 7k 
i5fe • Tcte^ffi 

m (io%H2, m&-25x:^ %m 
N2) , mm 7oo°c, mm 5 #-c- 

#S#£U 5I#«#JET* 1%» 

Id, SnCI2 75g/U NaF 25g 
/lv KF • HF 50g/k NaCI 40g 
/LSn2 + 36g/kSn4+ 1g 



[Comparative Example 4] 

After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water 
it, Electric nickel plating for current-density 
15A/dm2, and electrolysis time 0.6 seconds 
(amount of Ni adhesion 0.1 g/m2) is performed, 
using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NiCI2*6H20 45 g/l, 
H3BO330 g/l, pH4.0, and the temperature of 50 
degree C. After wash in water * drying, An 
anneal is immediately carried out in a reducing 
atmosphere (10% H2, -25 degree C of dew 
points, remainder N2), the temperature of 700 
degree C, and time 5 seconds. The dry temper 
rolling of 1% of draft percentages was carried 
out succeedingly. 

Then, a degreasing * acid wash is not 
performed. Immediately, the electric tin plating 
(amount of Sn adhesion 1 .2 g/m2) for current- 
density 50A/dm2, and electrolysis time 0.4 
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/U pH2. 7, a§*0#j1g/l; ffl 
flfc®^ 50A/dm2, «A¥K*ra 0. 
1. 2g/m2) &JfeU • ft 



seconds is given, using a steel plate as a 
cathode at SnCI2 75 g/l, NaF 25 g/l, KF*HF 50 
g/l, NaCI 40 g/l, Sn2+36 g/l. Sn4+1 g/l, pH2.7, 
additive 1 g/l, and the temperature of 65 degree 
G. It washed in water * dried and it used as the 
material. 



itmm 5] 

Ltife, NiS04 • 7H20 240g 
/U NiCI2 • 6H20 45g/U 
H3BO330g/L pH4. 0, 

50t-eSH££l£<S£ Ltliiit 

i5A/dm2. mfimm 0. 6 

SxaffiSt—y^vwbot (Nitt 
m&0. 1g/m2) 7k 

H^: (^^-25°c, N2) N i&m 

700°C, B*M 30 fMHfcftB U §| 

J3££L/c 0 JftJjg • 

Rife S:fT:bi"K: iff *>tc, SnCI2 
75g/k NaF 25g/U KF • HF 
50g/L NaCI40g/U Sn2 + 
36g/k Sn4+ 1g/U pH2. 7, 
jSaiO#J1g/L ffl« 65"C-C*&R 
Ltl^S 50A/ 

dm2, mnmm o. 4 ^<Dm / m.m, 

feo# (Snf+#*1. 2g/m2) 



[Comparative Example 5] 

After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water 
it, Electric nickel plating for current-density 
15A/dm2, and electrolysis time 0.6 seconds 
(amount of Ni adhesion 0.1 g/m2) is performed, 
using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NiCI2*6H20 45 g/l, 
H3BO330 g/l, pH4.0, and the temperature of 50 
degree C. After wash in water * drying, the 
anneal was immediately carried out in a non- 
reducing atmosphere (-25 degree C of dew 
points, N2), the temperature of 700 degree C, 
and time 30 seconds, and the dry temper rolling 
of 1% of draft percentages was carried out 
succeedingly. 

Then, a degreasing * acid wash is not 
performed. Immediately, the electric tin plating 
(amount of Sn adhesion 1 .2 g/m2) for current- 
density 50A/dm2, and electrolysis time 0.4 
seconds is given, using a steel plate as a 
cathode at SnCI2 75 g/l, NaF 25 g/l, KF*HF 50 
g/l, NaCI40 g/l, Sn2+36 g/l, Sn4+1 g/l, pH2.7, 
additive 1 g/l, and the temperature of 65 degree 
C. It washed in water * dried and it used as the 
material. 



[Jfc«0J6] 

Lfc^> NiS04 • 7H20 240g 
/U NiCI2 • 6H20 45g/k 
H3BO330g/U pH4. 0, ft A 

s?^i5A/dm2, mnmmo. 6 

iOl^-y^ot (Ni 
*i0. 1g/m2) ZMLX, tK 



[Comparative Example 6] 

The electrolytic degreasing of the cold rolled 
sheet steel is carried out. After washing in 
water, Electric nickel plating for current-density 
15A/dm2, and electrolysis time 0.6 seconds 
(amount of Ni adhesion 0.1 g/m2) is performed, 
using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NiCI2*6H20 45 g/l, 
H3BO330 g/l, pH4.0, and the temperature of 50 
degree C. After wash in water * drying, the 
anneal was immediately carried out in a 
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% (10%H2, mU 
N2) , £ft 700°C, 30 #T' 



i&fli • S^^iTtrf {c, 5% 

Tkm&WihK s SnCI2 75g 
/U NaF 25g/k KF • HF50g 
/U NaCI40g/k Sn2+ 36g 
/U Sn4 + 1g/U pH2. 7 x .gs 
»J 1g/U 65°C 
Pi4s£<t LtlS?gg 50A/ 
dm2. m^Btr^ 0. 4 ®<nnf5.m 
#>o# (Sn{+*fl:1. 2g/m2) 

[Jfc&0iJ 7] 

Lfc^> NiS04 • 7H20 24'0g 
/U NiCI2 • 6H20 45g/l, 
H3B03 30g/L pH4. 0, ?£ 

§? so°cx*mfa*mmt in 

STL^Jg 15A/dm2, Sft¥B#|BJ 0. 
6 ®(Dmi5.--y<y;i>ibo£ (Ni 
f+#* 0. 1g/m2) ^SSL-C. 

ffl^l (10%H2, ^,£-25°C, a 
SB N2h ?flS 700°C > B^ffi 30 

ST. SnCI2 75g/k NaF 25g 
/K KF • HF50g/U NaCI 40g 
/U Sn2+ 36g/L Sn4 + 1g 
/U pH2. 7, ffiftfflj 1g/U '» 

s 65°cxm^mmt l-ci 

dCE^ft 50A/dm2, ttftttlHTO. 
4|^II^o| (Snft^ft 
0. 3g/m2) SrifeU 



reducing atmosphere (-25 dew points of 10% 
H2 and dew points, remainder N2), the 
temperature of 700 degree C, and time 30 
seconds, and the dry temper rolling of 1% of 
draft percentages was carried out succeedingly. 
Then, an electrolytic pickling is carried out in 5% 
sulfuric acid and 50 degree C, without 
performing a degreasing * acid wash. 

After wash in water Immediately, the electric 
tin plating (amount of Sn adhesion 1.2 g/m2) for 
current-density 50A/dm2, and electrolysis time 
0.4 seconds is given, using a steel plate as a 
cathode at SnCI2 75 g/l, NaF 25 g/l, KF*HF50 
g/l, NaCI 40 g/l, Sn2+36 g/l, Sn4+1 g/l, pH2.7, 
additive 1 g/l, and the temperature of 65 degree 
C. It washed in water * dried and it used as the 
material. 



[Comparative Example 7] 

After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water 
it, Electric nickel plating for current-density 
15A/dm2, and electrolysis time 0.6 seconds 
(amount of Ni adhesion 0.1 g/m2) is performed, 
using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NiCI2*6H20 45 g/l, 
H3B03 30 g/l, pH4.0, and the temperature of 50 
degree C. 

After wash in water * drying, the anneal was 
immediately carried out in a reducing 
atmosphere (10% H2, -25 degree C of dew 
points, remainder N2), the temperature of 700 
degree C, and time 30 seconds, and the dry 
temper rolling of 1% of draft percentages was 
carried out succeedingly. 

Then, a degreasing * acid wash is not 
performed. Immediately, the electric tin plating 
(amount of Sn adhesion 0.3 g/m2) for current- 
density 50A/dm2, and electrolysis time 0.4 
seconds is given, using a steel plate as a 
cathode at SnCI2 75 g/l, NaF 25 g/l, KF*HF50 
g/l, NaCI 40 g/l, Sn2+36 g/l, Sn4+1 g/l, pH2.7, 
additive 1 g/l, and the temperature of 65 degree 
C. It washed in water * dried and it used as the 
material. 
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Lfc^, NiS04 • 7H20 240g 
/U NiCI2 • 6H20 45g/k 
H3BO330g/K pH4. 0. 

50"c-c#itRfcias«£ L-cm»fs 

^15A/dm2, fltap£|B]0. 6 
S^0«^t=y^/Ui6o# (Ni ft 
fiO. 1g/m2) SrS&LT, 7k 
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tfrE^^ 50A/dm2 > W&&ff£i 0. 
4#c^li^^feo# (Sn#*i 
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[Comparative Example 8] 

After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water 
it, Electric nickel plating for current-density 
15A/dm2, and electrolysis time 0.6 seconds 
(amount of Ni adhesion 0.1 g/m2) is performed, 
using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NiCI2*6H20 45 g/l, 
H3BO330 g/l, pH4.0, and the temperature of 50 
degree C. After wash in water * drying, the 
anneal was immediately carried out in a 
reducing atmosphere (10% H2, -25 degree C of 
dew points, remainder N2), the temperature of 
700 degree C, and time 30 seconds, and the 
dry temper rolling of 1% of draft percentages 
was carried out succeedingly. 

Then, a degreasing .* acid wash is not 
performed. Immediately, the electric tin plating 
(amount of Sn adhesion 1.2 g/m2) for current- 
density 50A/dm2, and electrolysis time 0.4 
seconds is given, using a steel plate as a 
cathode at SnCI2 75 g/l, NaF 25 g/l, KF*HF50 
g/l, NaCI 40 g/l, Sn2+36 g/l, Sn4+1 g/l, pH2.7, 
additive 1 g/l, and the temperature of 65 degree 
C. After having performed the reflow process 
and having formed the iron tin-alloy layer 
(amount of alloy Sn 0.4 g/m2), after wash in 
water, it wash in water * Dried and it used as the 
material. 



Lfc^, NiS04 • 7H20 240g 
/U NiCI2 .. 6H20 45g/L 
H3BO330g/U pH4. 0, 

so'cxm^zmmt Lxmm 

mg. 15A/dm2, MM&fm 0. 6 
?J><Dm,fci.=- vtriVlb'zi* (Nift" 
mmo. 1g/m2) tK 

fS. (10%H2, @,£-25°C, BU 
N2h m& 700°C. H#^30#T' 

ttttU 3\%m%J±Tm \%<r> 



[Comparative Example 9] 

After carrying out the electrolytic degreasing of 
the cold rolled sheet steel, and washing in water 
it, Electric nickel plating for current-density 
15A/dm2, and electrolysis time 0.6 seconds 
(amount of Ni adhesion 0.1 g/m2) is performed, 
using a steel plate as a cathode at 
NiS04*7H20 240 g/l, NiCI2*6H20 45 g/l, 
H3BO330 g/l, pH4.0, and the temperature of 50 
degree C. After wash in water * drying, the 
anneal was immediately carried out in a 
reducing atmosphere (10% H2, -25 degree C of 
dew points, remainder N2), the temperature of 
700 degree C, and time 30 seconds, and the 
dry temper rolling of 1% of draft percentages 
was carried out succeedingly. 
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(C, SnCI2 759/1, NaF 25g 
/I, KF • HF50g/k NaCI 40g 
/U Sn2+ 36g/U Sn4 + 1g 
/I, pH2. 7, SsMJ 1g/l, rs 

ft 65iC"T?»K&Hs«e- b-cm 
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1. 2g/m2) £i6U TKSfe^, 
Na2CrO430g/U pH5, rS-g 
551C Ltll 
&ft 5A/dm2, m^?B#f^ 1 f)HD 

^S§-!m^-^m^ (1000 ffiF) 

^"51 • • • HiDfi^L-tV^ 

"5J ... ^©ff LTV^ 
l^B*># 1%£3 5%^TT*fe<5 0 
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°T • • • 7 Bl^± 13 BWP*l 
T* 1dm2 <9 1 <B£il±0/S»« 

ftflP • • • 14 0-C 1dm2 =*a 19 
1 fl«±©-£«f»£fc L 



Then, a degreasing * acid wash is not 
performed. Immediately, the electric tin plating 
(amount of Sn adhesion 1.2 g/m2) for current- 
density 50A/dm2, and electrolysis time 0.4 
seconds is given, using a steel plate as a 
cathode at SnCI2 75 g/l, NaF 25 g/l, KF*HF50 
g/l, NaCI 40 g/l, Sn2+36 g/l, Sn4+1 g/l, pH2.7, 
additive 1 g/l, and the temperature of 65 degree 
C. The chromated treatment for current-density 
5A/dm2, and electrolysis time 1 second is 
performed after wash in water, using a steel 
plate as a cathode at Na2CrO430 g/l, pH5, and 
the temperature of 55 degree C. It washed in 
water * dried and it used as the material. 

The material which is above and was 
obtained by making and which carried out 
double-sided plating was evaluated as follows. 



[Tin throwing power] 

It observes by the scanning-type electronic 
microscope (1000 increment). 
It judged as follows. 

Improper *** The part which has not 
electrodeposited tin occupies over 5%. 

Good *** The part which has not 
electrodeposited tin is 1% over 5% or less. 

Favourable *** The part which has not 
electrodeposited tin is a 1% or less. 



[before canning rusting proof] 

Before canning rusting proof was exposed 
indoors and judged the rust situation as follows. 
Improper *** It will generate 1 or more 
point-like rust per 1dm2 in less than 6 days. 
Good *** It will generate 1 or more point- 
like rust per 1dm2 in less than 13 days 7 days or 
more. 

Favourable *** It will have no 1 or more 
point-like rust generation per 1dm2 at 14 days. 



[di mum 



[Di workability] 
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y— ^— 4361 A, B*'<— 

S£U (PF-K3482, B^<—# 
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WBJt*r«I9 fcULT, I EV ( I 
ron Exposure Value ££If fcfcjfE : 
$ 2 1980 
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M. Tsurumaru fdl) ici^J^ 

^pj . . . rEV200mAj@ 



Improper *** That which is fractured at the 
time of DI process, or carries out a buckling at 
the time of a stripping 

Defect *** DI process is made. However, 
what has intense damage of a metallic mould 
Good *** DI process is made and it is 
thing with light damage of a metallic mould. 
Favourable *** That which DI process is 
made and does not have damage of the metallic 
mould which is visible to an eye 

[Ferrite coating property of a phosphate 
process skin layer] 

The coating situation of a phosphate process 
skin layer is investigated using a scanning 
electron microscope (1000 increment) and 
EPMA. 

However, since the coating of a ferrite surface 
which finally united the phosphate skin layer 
with tin is important, it is practical to measure an 
iron exposure. 

IEV of the following is the most suitable for it. 

And it is simple. 

The can by which DI shaping was carried out 
is degreased by the spray method with a weak 
alkali cleaner (fine cleaner 4361 A, Japanese 
barker rising manufacturing). The phosphate 
skin layer with an amount of P adhesion of 1.1 
mg/square meter was formed by the spray 
method by chrome free fluorine free's 
phosphate process agent (PF-K3482, Japanese 
barker rising manufacturing) after wash in 
water. 

The ferrite coating property of a phosphate skin 
layer cuts down a test piece from the can-body 
center section of an above can. 

IEV (an Iron Exposure Value iron exposure- 
value: second time tin-plate international 
meeting, 1980 London Paper No. 31 and 
M.Tsurumaru et al.) It judged by above. 
Improper *** IEV200mA over Good 
IEV50mA over less200mA Favourable *** 
Less than IEV50mA 



*T • • -IEV50mA® 200mA 
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Zx^u — feizXiQ 60mg/ 
dm2 a* • ttsf+tt Lfcfc, teJIH 

^^^^ + 15%, 

55°CO^}C 96 B»IBI«»LT, 

att-cMiLfco 



i:fc< . JIS 2 2371 Cl^ftib 

h^^?*t% 12 mm^mmu 

pi • • • 'j?&<Dm$$&£. 
a» • • • L 

J£i&#'J 1 (i. Ni f+#**s 0. 
01g/m2 fc*J>fc^fc«>fc, fflfg 
0*ffiNi»«^1%t(g< fc5 

Jttt«y2tt, Ni 0. 
70g/m2 <t#V^*{::, ftKO 

mm Ni *«<7>**0ws 1 oo% t 



[Corrosion resistance after inner surface 
coating] 

To Above-mentioned inner surface of the can 
which carried out the phosphate process It 
carried out by coat-application * Printing an 
epoxy amino group coating material 60 mg/dm2 
by the spray method. Back, after cutting a can- 
body part out and sealing an edge part, a cross 
cut is put. It immerses to 15% of salt + 15% of 
citric acids, and a 55 degree C liquid for 96 
hours. 

The corrosion situation of the cross direction of 
a cross-cut part and the depth direction is 
judged creatively. 

Favourable and three good and improper 
stages evaluated. 

[Outside can-bottom rusting proof] 

The can which carried out above inner surface 
coating is used. 

Without coating at the bottom part of the can 
outer surface, by the method set to JIS z 2371, 
the salt spray test was carried out for 12 hours, 
and it judged according to the generation 
situation of rust. 

Improper *** It is rust generation entirely. 
Good *** A small number of rust 
generation Favourable *** Rust generation 
none 

The manufacture conditions and the quality 
characteristic of a material were used as the 
chart, and were shown in Table-1 . 

Since Comparative Example 1 has the 
amount as few as 0.01 g/m2s of Ni adhesion, 
the surface Ni concentration of a steel plate 
becomes as low as 1% too much, and as a 
result, a phosphate processability is inferior, 
and sufficient corrosion resistance after inner 
surface coating was not obtained. 

Since Comparative Example 2 has many 
amounts of Ni adhesion as 0.70 g/m2s, the 
maximum of the surface Ni concentration of a 
steel plate becomes as high as 100% too much. 
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As a result, a phosphate processability is 
inferior, and sufficient corrosion resistance after 
inner surface coating was not obtained. 
, , , , ^ince JiiCom parative -^Example M^hais^%» f# 



60%<bS< fc9i©#\ ZtoWfk 

y >iMS«!JH4as2& 9 , 

o7c 0 

<h$gi&#'5fci6ic x Ni 

31® Ni »£<0**fflW* 70% t 



but the 
of a 

steel plate becomes 60% high too much. As a 
result, a phosphate processability is inferior, 
and sufficient corrosion resistance after inner 
surface coating was not obtained. 

Since Comparative Example 4 has an anneal 
time too as short as 5 seconds, Ni cannot 
diffuse it sufficiently, but the maximum of the 
surface Ni concentration of a steel plate 
becomes 70% high too much. As a result, a 
phosphate processability is inferior, and 
sufficient corrosion resistance after inner 
surface coating was not obtained. 



Jtttw 6 tt s Ni i&mmm&m 

tttSE^J 6 {4, Ni t£1ft*Q.3&« 
* o # HtT (C^Sfe o T V % 2> fc 

JttRW7tt, £§tt**^0. 
3g/m2 fc^ifl tzbbizftfr 

Jtt20iJ 8 f4, $«>o#^ y 



Since an anneal is not a reducing atmosphere, 
a tin-plating exterior and tin throwing power are 
not only inferior, but Comparative Example 5 is 
inferior in a phosphate processability on 
account of the existence of a ferrite oxide film. 
As expected sufficient corrosion resistance after 
inner surface coating was not obtained. 

Since it was pickling after Ni diffusion process 
and before the tin plating, Comparative 
Example 6 became poor exterior. 

Since it was pickling after Ni diffusion process 
and before the tin plating, Comparative 
Example 6 became poor exterior. 

Since Comparative Example 7 had the 
amount too as few as 0.3 g/m2s of tin adhesion, 
it was not able to do sufficient Dl process. 

Comparative Example 8 is performing the 
reflow process after the tin plating. 

Since an iron tin-alloy layer is formed, the Dl 
process itself is possible. 

However, damage of a metallic mould is large 
and is not practical. 
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Since Comparative Example 9 is performing the 
tin-plating back chromated treatment, the Dl 
process itself is possible. 

However, damage of a metallic mould is large 
and is not practical. 

Since Example 1- Example 5 has satisfied all 
the requirements for this invention, Dl 
workability is the surface-treated steel sheet for 
Dl can excellent in of course, after coating 
corrosion resistance, the outside can-bottom 
rusting proof, etc. 
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[EFFECT OF THE INVENTION] 

Since this invention is composed as 
demonstrated above, it can provide the 
surface-treated steel sheet for Dl can which 
decreased the amount of the expensive tin used 
by the method of this invention. 

And^ since a continuous annealing, a temper 
rolling, the tin plating, etc. were continuously 
performed with the same line, the 
manufacturing cost could be reduced sharply. 

It is anticipated that these demonstrate the 
effect that the cheap import can which has been 
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Representative Patent attorney Haruko 
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